Neuroadapted Sindbis virus infection of mice causes T cell-mediated fatal encephalomyelitis. In the absence of IL-10, pathogenic Th17 cells are increased and disease is accelerated. Lymphoid and myeloid cell contributions to IL-10 production were determined using VertX IL-10 transcriptional eGFP reporter mice. Effector and regulatory CD4 + and CD8 + T cells in the brain, but not the cervical lymph nodes, were the primary producers of IL-10.
Introduction
IL-10 is an important immunoregulatory cytokine with nonredundant functions that plays a critical role in determining the balance between inflammation and immune regulation by influencing antigen presentation, T cell differentiation, cytokine production, and intensity of inflammation (Couper et al., 2008; Moore et al., 2001) . A variety of cell types, including macrophages, dendritic cells, monocytes, NK cells, B cells, and T cells, can produce IL-10 (Moore et al., 2001; Saraiva and O'Garra, 2010; Wack et al., 2011) and the timing of IL-10 production after infection is key: IL-10 production prior to pathogen clearance may facilitate persistent, chronic infection, while delayed IL-10 production may foster immune-mediated pathology (Wack et al., 2011) . Most investigations examining the role of IL-10 during virus infections have focused on persistent infections, but IL-10 production is also important in the pathogenesis of acute virus infections and is produced at the height of the inflammatory response during acute influenza A virus, simian virus 5, and mouse hepatitis virus (MHV) infections (Palmer et al., 2010; Puntambekar et al., 2011; Sun et al., 2009; Trandem et al., 2011b) .
In mice, regulatory T cells (Tregs) producing IL-10 provide protection from lethal coronavirus infection of the CNS (Trandem et al., 2010; Zhao et al., 2014) and modulate the pathogenic Th17 response in colitis (Huber et al., 2011) . These Tregs express the IL-10 receptor (IL-10R) and, in a positive feed forward loop, respond to IL-10 by producing more IL-10 (Chaudhry et al., 2011) . Th17 cells also express the IL-10R and Treg-derived IL-10 restricts Th17 cell development and production of pathogenic mediators (Huber et al., 2011) . The CD8 + T cells that produce IL-10 are also highly cytolytic suggesting that as molecules are produced to clear infection they also begin to produce IL-10 to regulate their inflammatory capacity and modulate the consequences of the immune response (Trandem et al., 2011b) . Although T cells are important producers of IL-10, intrinsic cells of the CNS can also produce IL-10 and early production at the site of infection by a virus engineered to express IL-10 provides protection against pathology later in disease (Trandem et al., 2011a) . These data suggest that both early and late IL-10 production may be important in regulating the immunopathological consequences of virus infection in the CNS. Sindbis virus (SINV) is a mosquito-borne, positive-sense RNA virus in the family Togaviridae. SINV, the prototypical alphavirus, is related to Venezuelan, eastern, and western equine encephalitis viruses that cause seasonal epidemics of encephalomyelitis in horses and humans (Go et al., 2014; Hollidge et al., 2010) . SINV causes a mild, arthritic disease in humans, but is neuronotropic and produces encephalomyelitis in mice (Johnson, 1965; Taylor et al., 1955) . Neuroadapted SINV (NSV) causes uniformly fatal disease in C57Bl/6 (B6) mice after intranasal or intracerebral infection as a result of immune-mediated damage (Greene et al., 2008; Rowell and Griffin, 2002; Thach et al., 2000) for which both CD4 + and CD8 + T cells have been implicated (Rowell and
